The evaluation of the publication outputs in the Czech Republic is based on the methodology from the Research, Development and Innovation Council. This methodology assigns a score to each output according to a various categories. The evaluation is carried out for 5 year-long sliding period. However, the assigned score for an output is published with more than a year delay. Moreover, the assigned score, in most of the cases, does not correspond with the scientists' fi rst calculation, which was made according to the generally known rules. The impact of this issue on the chosen scientifi c organisations, Higher Education Institutions (HEIs), is the topic of this paper. The evaluation and analysis of the fi nancial impact of this gap on the Czech higher education institutions' budgets is provided with data from the years 2007 to 2012.
INTRODUCTION
Can you imagine a market, where you sell a product but its price would be stated approximately a year later a er the realisation of the trade? Nowadays, the scientists plan their publication activity without the exact knowledge of its evaluation. Signifi cant part of the evaluation of the Czech scientifi c organisations is based on the publication outputs, such as articles in scientifi c journals, conference proceedings, books etc. Research, Development and Innovation Council (RVVI) defi nes an approach for an assignment of the exact amount of so called RIV points to each publication output (Research, Development and Innovation Council, 2013) . Nevertheless, each year these RIV points are recalculated and converted into the real money from the budget of the Ministry of Education, Youth and Sport (MEYS) according to the rules, which impact is not exactly predictable. Despite the methodology is fully described, the whole evaluation process uses data that are not fully known at the time of the publication. This fact leads to an information shortage.
This direct connection between HEIs' funding and publication outputs has brought a new form of competition into the Czech higher education system. This competition is in addition to the other forms of competition such as competition for students, international status etc. (see e.g. Schüller et al. (2014) or Foltýnek and Rybička (2013) ). Managements of the most of the HEIs usually react to this new form of competition by creating internal motivation programmes to stimulate the scientists' publication outputs. Furthermore, offi cial published RIV points serve as one of the evaluation criteria for performance analyses among either HEIs or academics.
For example, Stoklasa, Talašová and Holeček (2012) use model based on fuzzy logic for evaluation of academics' performance. Nevertheless, they defi ne the RIV points before recalculation as an input for research and development. Vltavská and Fischer (2013) evaluate the labour productivity of HEIs' employees according to the teaching and research productivity. Furthermore, Flégl and Vltavská (2014) present the effi ciency analysis of the Faculties of Economics using Data Envelopement Analysis and production function analysis with similar data sources. Dlouhý (2012) proposed a model for funding allocation among HEI's departments. This model was based, among others, on publication productivity of each department. These authors apply methods, which are commonly used on production units in the market. In addition, Jablonský (2014) presents a performance analysis for Czech scientists with respect to their publication activities. The author also discusses the potential of bibliometric indicators as a tool for department, faculties or HEIs evaluations.
It is possible to identify the origin of the current publication evaluation in the RVVI methodology from 2006 (Research, Development and Innovation Council, 2006) . Since 2006, this methodology of evaluation of the results of research organizations and results of fi nished programmes (Methodology) has been many times discussed, changed and developed.
The methods for evaluation have been intensively discussed within the fi eld of scientifi c policy. The main goal of the evaluation is to provide information about research results that were created with a fi nancial support from the public resources, mainly from MEYS budget. Furthermore, it is also necessary to gain an insight into the effi ciency of such funding. The quantitative evaluation of the research organisations has direct implications on funding of HEIs, research organisations and many others. From this point of view, the achieved RIV points indicate the scientifi c productivity of an organisation (Flégl, Tichá and Kvasničková Stanislavská, 2013) .
Even though the RIV points are widely used for performance analyses, the Methodology has many weaknesses. Jurajda and Münich (2012) point out that the Methodology does not refl ect the diff erent publication activities in diff erent disciplines. For the evaluation of research quality, the authors focus only on papers with impact factor indexed in Web of Science. Jurajda and Münich stress the impropriety of the impact factor value for interdisciplinary comparison (Methodology also refl ects the order of journal in the category as a refl ection of disciplines' diff erences). Similarly, Arnold et al. (2011: 141-142) also identify that the Methodology unequally treats diff erent disciplines such as Arts and Humanities, Mathematical Sciences, Chemical Sciences etc.
The possible solution of this weakness would be in dividing the MEYS budged regarding diff erent disciplines along with diff erent acceptable outputs in various disciplines (Research, Development and Innovation Council, 2013: 34) .
On the other hand, such recalculation of RIV points has consequences in impossibility of estimation of the point value of an individual research output. It is impossible to say whether the publication output gets more or less points, than the Methodology initially states (Tab. I). The diff erence can change every year, but the authors and HEIs' management might not know this change until the next year, when the fi nal RIV points are released. Generally, the lack of information (or the misunderstanding of the information) has a negative impact on the competition at the market. Information gap is connected with instability and uncertainty, which disturbs the economic behaviour of market participants (Samuelson and Nordhaus, 2009 ). Lack of the information and limited possibility to handle the information is archetypical source of bounded rationality. Decision makers (and therefore the overall system) do not achieve the optimal solution, but try to reach a satisfactory solution (Simon, 1956 (Simon, , 1991 . As a result, we can refer to scientists' decision-making uncertainty in the Czech higher education system.
The main objective of this paper is to evaluate the impact of the recalculation of the publication outputs on the HEI's budgets. The main data sources are offi cially published data from RVVI and the budget of MEYS.
The article is structured as follows; the fi rst part includes a brief description of analysed problem. Following section explains the RVVI methodology of the publication outputs evaluation. The main part of the article is devoted to the results. We provide detailed results with the impact on the HEIs funding. The article concludes with a discussion related to the application and limitation of the achieved results. The conclusion proposes future research tasks.
MATERIAL AND METHODS

Evaluation Methodology of Research Organizations and Finished Programmes
The key database for the evaluation of scientifi c work in the Czech Republic is Information Register of R & D results (RIV). Scientifi c work is evaluated according to the Methodology valid for particular period of time and is carried out by the RVVI. The evaluation is always based on a sliding 5-year-long period and includes all applied results in particular years (e.g. publication outputs from the years 2008-2012 are used for the budget redistribution in the year 2015).
The current Methodology (Research, Development and Innovation Council, 2013) , which is valid for the years 2013 and 2015, is structured into three connected pillars:
• Pillar I -Evaluation of the publication results; • Pillar II -Evaluation of the quality of selected results; • Pillar III -Evaluation of patents and nonpublication results of the applied research.
For the evaluation in the year 2013, only Pillars I and III are applied. Pillar II will be applied for the fi rst time for the year 2014. In the year 2013, the default score allocated for a given HEI in Pillar II is 1/9 of the total amount of RIV points, which HEIs received according to Pillar I and Pillar II (Research, Development and Innovation Council, 2013) .
In this analysis, we focus only on the Pillar I and its result types, which represent the publication outputs that could be directly evaluated by RIV points in both examined periods (Research, Development and Innovation Council, 2013: 34 Individual result types in Pillar I receive points according to the Methodology scoring system (Tab. I). Detailed explanation of the scoring methodology is published in Methodology (Research, Development and Innovation Council, 2013) .
Up to this step, the HEIs' managements are able to evaluate the outputs by themselves and to refl ect the fi ndings into the motivation of scientists. Nevertheless, to balance the diff erent situation in diff erent fi elds, the Methodology also states the maximum points for every fi eld of science. Moreover, since the year 2013 (fi rstly applied on the results of 2012) the Methodology (Research, Development and Innovation Council, 2013: 53-54 ) also states the maximum share of result type in the specifi ed fi elds (Tab. II). Consequently, the initial RIV point value of publication outputs is changed. Initially assigned RIV points are proportionally recalculated in the way that the sum of all points in a category does not exceed the total limit for the category and the type of the result. Then, the MEYS budget is divided to HEIs on the basis of the recalculated points. Since 2014 RIV points of books or chapters in a book (BC) are subjected to an expert evaluation by points from the interval 4-120 in contrast to Tab. I (Research, Development and Innovation Council, 2013: 34) . Tab. III shows that individual growth of RIV points does not necessarily mean a growth of the funding. Total budged is stated by MEYS and divided by the share of the RIV points. Thus the change of funding depends on the relative change of RIV points to the sum of all RIV points.
Evaluated Higher Education Institutions
Tab. IV and Tab. V show the relative changes between the fi nal and the initial RIV points with respect to the diff erent disciplines of science and the limits of the total point amount. If the limit of points was exceeded, then the re-evaluation leads to a smaller number of fi nal RIV points and vice versa. Since both periods have signifi cant intersection, relative changes are stable for the disciplines.
Fundamental change has been achieved in calculation of 2012. Once the maxima of RIV points are also stated for all types of publication results (Jimp, Jneimp etc.) fact that these types are in one group with common percentage limit for chosen disciplines. Up to the results of 2012 the relative change was the same for all the result types in the same fi eld group. Since 2012, the maximum share of RIV points is stated (Tab. II), causing new information loss.
Tab. VI shows the average initial and fi nal RIV points according to the fi eld group and type of publication result of 2012. The biggest change is in the HUMANITIES (SHVb), a er fi rst round the average amount of RIV points for conference proceedings dropped from 8.42 to 2.84. In opposite, the average RIV points for Jimp increased from 25.90 to 55.43.
Tab. V shows the biggest growth of the RIV points in Jimp category. Even if the maximum points of category are exceeded, Jimp points can increase a er the re-evaluation due to the points transfers from the other non-reached percentage limits. Contrary, conference proceedings decreased under 40% of the original value in three cases. As a result, articles in proceedings, which have originally 8 points value 2 (Tab. I) (Research, Development and Innovation Council, 2013: 35) drops to less than 3 RIV points a er re-evaluation (for example 2.69 for Humanities SHVb).
In the analysis of the RIV points and the related HEIs funding, we should also consider the price of one RIV points. each publication result is counted fi ve times (the evaluation is always given for a sliding 5-yearlong period; therefore, each result is counted in 5 consecutive RIV periods). Compare the earnings (include the infl ation to get net present value) with a conference fee, travelling and accommodation expenses of the conference, then the conference participation is economically ineffi cient from purely market point of view. On the contrary, the conference participation is a signifi cant part of the research process and brings other benefi ts, such as feedback for the research from other participants, sharing of ideas, basis for future cooperation, etc. It is up to each individual researcher and each HEI where to put the eff ort and whether or not accept the direct connection between budget and publication results.
DISCUSSION
As we mentioned in the introduction, many authors have recently analysed the publication effi ciency of HEIs (or have tried to use research outputs as a tool for funding redistribution). The problem of comparability between diff erent scientifi c disciplines (Arnold et al., 2011; Jurajda and Münich, 2012) , and consequently between departments, faculties or HEIs arises again, as diff erent relative changes occurred among the fi eld groups (see Tab. IV and Tab. V). For example, the approach of the authors Flégl and Vltavská (2014) would not be infl uenced with the recalculation a lot because these authors analyse only faculties of economics. On the other hand, the proposed approach by Dlouhý (2012) would be infl uenced signifi cantly due to analyses of diff erent departments. The real impact of the recalculated RIV results can be demonstrated if the both variants of RIV points are applied in these approaches.
All the previously discussed results refer to an information shortage or asymmetry in the evaluation system of research and development in the Czech Republic, which infl uences the research competition at the Czech higher education system. Researcher's decisions-making process, with regard to publication activity planning, mainly depends on the quality of either a journal or a conference. Then the researcher predicts the publication impact due to the Methodology. Furthermore, the researcher can also predict the impact on the HEI's motivation program. However, the described results show that the reality is in the most cases signifi cantly diff erent. This depends on the impossibility to predict how many publication results will be published in each fi eld group. Therefore, it is not possible to predict the re-evaluation of RIV points in each category.
The Methodology evaluation system tries to provide a tool for measuring publication outputs among diff erent fi eld groups and diff erent publication types. However, both the researchers and HEIs should be aware of the diff erence between initial explicit part of the Methodology (Tab. I) and the reality expressed by published fi nal RIV points. Therefore, the fi nancial impact of each publication result should be considered. Taking into account the achieved results: should be or should not be there a direct connection between HEIs' funding from the MEYS budget and publication outputs? The answer is not that simple and requires wide discussion.
Nowadays, a discussion about new methodology begins, and new evaluation system would be launched at the beginning of 2016 (see Ministry of Education, Youth and Sport, 2014a) . The main points regarding the new Methodology relate to a Performance-based Research Funding System (PRFS). The evaluation should take account of the diff erences among research organisations in terms of their "mission in society'. Considering the diff erent missions of research organisations within the research system, the new Methodology needs to take into consideration fi eld specifi cs (categorisation). Research fi elds show a high level of heterogeneity in their publication practices. Some fi elds (especially in the humanities) publish in monographs or books; others (notably the basic sciences) in journals (Mahieu, Arnold, 2015) .
As Mutz, Bornmann and Daniel (2013) pointed out "There are not only diff erences between scientifi c disciplines in the research output profi les; there is also great heterogeneity of research output profi les within disciplines and segments of disciplines, respectively." Furthermore, there is a desire to identify areas of research excellence and to concentrate resources on these. Bibliometrics and statistical data analyses require a minimum number of data to ensure robustness. However, to the most appropriate and eff ective way to avoid unintended eff ects that some indicators may cause, especially in PRFS, is to use a mix of quantitative and qualitative indicators in evaluation (Mahieu, Arnold, 2015) .
In addition, it is necessary to mention that HEIs' funding does not depend only on the publication results. In 2014, the funding directly related to the RIV points formed only 5.85% of MEYS budget and most of the HEIs' funding is related to enrolled students (Ministry of Education, Youth and Sport, 2014b) .
CONCLUSION
This article provides an insight into the research and development evaluation system in the Czech public higher education system. Authors present an analysis bringing the overall picture of the impact of the Methodology and to support the publication activity decision-making. Research, Development and Innovation Council defi nes an approach of assigning the exact amount of RIV points to each publication output. Consequently, each year RIV points from 5-year-long period are converted into the real money from the budget of the Ministry of Education, Youth and Sport. Despite the methodology is fully described and freely accessible, the evaluation process contains rules that lead to an information asymmetry, information shortage or misguiding interpretation. The evaluation process could be divided into two steps. The fi rst step dwells in initial evaluation of publication results according to the Methodology. The second step consists of the re-evaluation of the publication results to fulfi l maximum RIV points stated for fi eld of science and appropriate type of result. The problem consists in the fact that authors of the publications and their managers have only the information from the fi rst step of the evaluation. The fi nal evaluation a er the second step is published by Research, Development and Innovation Council a er analysis and acceptance of all the results from the particular year, i.e. in some cases more than one year a er the publication. The impact of that issue on HEIs is the topic of this paper. Relative change of the RIV points caused by re-evaluation is presented for two most actual periods. The authors show the change between the Methodology and the fi nal RIV points in terms of the funding. Considering the particular HEIs, Charles University is identifi ed as the most aff ected by the re-evaluation (mainly due to its position and size). From the relative change point of view the most crucial is the year 2012. In this year, maximum ratio for result type in particular fi eld group is newly stated. This brings signifi cant increase in the reevaluation gap, where, on the one hand, some conferences drop to 0.35% of their initial value. On the other hand, fi nal RIV points for some papers in journal with impact factor are 2.14 times bigger a er re-evaluation. As a result, a few conclusions could be stated:
• The aim of the paper was to evaluate and quantify the change of publication evaluation according to the Methodology. As we showed, the assigned RIV points diff er signifi cantly a er the recalculation (Tab. V). Therefore, HEIs' motivation programmes should consider such information, as it seems to be the only way how to trustworthy evaluate publication activity of academics.
• Although the real weight of the papers in journals with the impact factor is much higher a er the recalculation, comparing to other publication outputs, the RIV points' source (and consequently money source) lies in diff erent categories. For example, the RIV points for Jimp doubled in the category SHVb. However, this category represents only 21.1% of the total amount (6.7% in the category SHVa).
• If signifi cant amount of HEIs will focus only on highly evaluated categories e.g. Jimp, the recalculation (Tab. V) would result in lower RIV points conversion between categories. Smaller amount in category leads to higher ration of recalculation and vice versa.
• Regarding the new Methodology, the growth of the publication quality should lead to a closer international cooperation. Research is becoming more and more international and the cooperation and collaboration in research is mainly at a global level (membership in the national and global research community). Funding tends to support excellence according to performance indicators.
• Increasing pressure towards Jimp category is the side eff ect of the overall goal -increase of the quality of R & D. In accordance with Jurajda and Münich (2012) or Mahieu and Arnold (2015) it is expectable that new (more sophisticated) indicators and/or some kind of peer review will be unavoidable part the R & D evaluation in the future. Qualitative evaluation is necessary to prevent gambling, which is common part of the evaluation system based only on simple quantitative indicators.
